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A3- PROBLEM TO BE SOLVED: To simplify the processes of the manufacturing 
method of a TFT liquid crystal display, by so forming continuously 
its films as to take cue its substrate from a vacuum equipment as 
infrequent as possible. SOLUTION: After on a glass substrate 1 a 
bedding insulation film 2, a semiconductor film 30 recrystallized by 
heating, a gate insula" ion film 20, and a gate electrode 10 are 
formed continuously in a vacuum equipment, the gate electrode 10 and 
gate insulation film 20 are patterned simultaneously to form 
thereafter impurity regions 31 in the semiconductor film 30. In this 
way, by processing consistently in vacuum a plurality of film forming 
processes, the productivity of a liquid crystal display is improved 
to make realizable its Lew cost. Also, since the semiconductor film 
30 is never exposed to the atmosphere before and after its 
recrystallized process by heating, a transistor having a good 
characteristic can be manufactured with a good 
repeatability. COPYRIGHT : (C)1999,JPO 
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AB- PROBLEM TO BE SOLVED: To provide a method by which such polycrystalline 
silicon that is suitable for the manufacture of a polycrystalline 
silicon thin film transistor having large field effect mobility can 
be formed efficiently and a device which can adequately implement the 
method. 

SOLUTION: In a polycrystalline silicon forming method which includes 
a crystallizing processes for crystallizing an amorphous silicon film 
formed on a substrate 2 through laser annealing by irradiating the 
film with a laser beam in a sealed airtight chamber 12, the inside of 
the chamber 12 is maintained in such an atmosphere that the pressure 
is maintained between O.lTorr and below the manimum and pressure of 
the chamber 12 and at least one kind of gas selected from among a 
hydrogen gas, a nitrogen gas, and an inert gas is made to flow in the 
chamber 12. The polycrystalline silicon formed in the chamber 12 
while the chamber is maintained in the above-mentioned atmosphere is 
continual treated with hydrogen plasma without exposing the silicon 
to the atmosphere. 
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-pftEl 1 l-^1-}$l&i£i£#*^Slj£2£iaoc VDI 
C 2 > iz-frr-^CjtiitfCVDSC, f*jt\ 



-si :Haws©ataB©«a!^e«s:s&jtLTr«)a 

-Si :Hii3iJJ:t)ta-Si : H. Pftlff2 6>8jBt 
05 J; 9 jftft £ ft 6 $ft a s i flEJR 4 Afftt 

' 7*7 4 ^i? ' ~?7# if) ^fiiffitt 
BEfcif) *U:tWH± (!^»/N-rt«H4) ICffiftfcn^ 

io t^Ms i TFTSr*5i+«ifc**-e*5. 

[0 0 5 8] ic5T% ^#WR«r#«A^««MCM 

15 ISA*«M(c»«Sr»j4i-*wi:a5Tr#5a5, Softie 
i 9 #5>ft*#ttA*8f**JBtJ: 9 tllSPI^ * 
9 ft ?>ft 5 »K A^«fle|INKO^dtfl|fif # ft £fc 
6>ftT<^3 (09x.tf, IEEE Trans. Electron Devices v 
ol.38, 2058(1991) ) 0 Sot, W4©ftff fcf'V 

[0 0 5 9] £©A5teifi*fciW&Sl*M*»Lfc» 

^<*i5^<oj!gfffcj;o-c»jR&3ft5„ ^/c, mmmnt 

30 LrcD^«c^a3 j-si ; H«KOi p (CSS-f 

-Br fc 1 1 ^SctB $ ft-c«^*« <5ftT L 

* 5*5-tft* s *)5>fci6, i?V^a-S i : H : iif^($t\ ^ 
SSAS !^IRjk-t-5C0«ffll|-Cfc5 Extended 
35 Abstracts on SSDM, 967(1990)) o * W J; p jfcafel^i 
9, M^tlSOOlCSA^ffiffl-C, *«tg (0iJx.(3\ 5 
0nm£J.±) <0#*IAS i SEjR^-a -S i : H^A»C> 

[0 0 6 0] iOWaSrWft^-<5fc»{>|c 4 ^igtS-arfc^ 
40 »*W^^Sr— a^ic^fcLT^t, Sg, 

T fc8Affi0ttS&Jft* $*5it tt-ct 4i\ j5c 

45 ftft***«>»-T-i»KieLT*BB38Sffi8S!Sftfc9, 
HfcOSlEfcJ:9«iB* t *St (ftfls/Jiif) tTL*5*» 
fcTfcS. COJ:5Kffi!bSftfc'9SEflCU*:9 Lfc»» 

so [oo6ij -tit', rrowrasriwifcu *iaao^ts 
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[0 0 6 2] -J-fcfcfc, *i\ 0tttftB#&&»fti>>& 

ftitcffimux ? * ? x.^- 1 stbs i i-*-t-^^^ 

*^S!JS»ttocvD*c a rtfcA*«/«. ^UT, r© 
CVDfC.rtf, HI 2Atdjj%-f-j; #9**^ 
^-l±!-a-Si : H»J&3£J)*— h^X-^CV 

[0 0 6 3] tfciC, Ell 2 AtC^"f-^7^^ai/>— 1 

9-'r--/^C 3 rttf. El l 2 Blc^-fJ;?!^, 0)J 
itf**^"^-^— yiciSV— fftLfca -S i :H 

[0 0 64] |g] 1 2 B Xz.7F.-t1J =7* !> = 1 

<, m>'C VDSC, ftfcAtt-5,, ^ L"C, rcDCVD 
£C 2 f*]T, Ell 2CIC^-TJ; 5lc s £j£ASiftK4 
Ilia-Si : HSafKaSrU*— h^X-rCVDftK 

«fc •) tc®fi)t-f-?, 0 
[0 0 6 5] JfclJl, H]l 2 CfC^-f-jtf^^!?'^^— 1 

<, if r=-^sc s ciiiittai-f*. tut, 

jfr=.-/wac, rt-e» ® 1 2 d 5 

i : HffJK3*;J:tf$ftAS i KB 4 KBUtLTttRS 

H.S i ?SEffil4[CJt^Xff<, t&&!|&4 a ©*fc&fc*irv> 
$ttAS i»lBt4as»B)SSixS. 

[0 0 6 6] J£i.±CC»j; 5 ft a - Si: H»JK 3 WJKfife fc 
5g-fitlcj:i3, *&&*>£f£AS lWBUfc»*ifc 
[0 0 6 7] r<D3P^»m3 JiJSgtjKfc^THu _kigtf> 

[0 0 6 8] -ro^SHJS^J^iSn^-t^/V^ifgBBS 

i TPToaHfi^ttfcja^Ttt, S?2 HJSGWcfcS nf 

■risa-exn^^frim&fca, 0 1 ^-rmm^m^ 
m*§a&mmzR^x. i9cioTta-s 1 : H#st 

3 B 9 Dteni-t u— 1T*L fc J: 

t fc#SftHft*fr*|» 9 ig-r r. i J: 9 , -h£K*&@ 

ro#MraS i ^HK4 a-s i : 



•vCVDK«fc97&?££*l,5 a -S i : H»B&3CDBIJ3£ 
2 0nmtU a -Si : H»l3©ifi£tSiO!^©t 
3 9 £ L fc»& fc ft, if^i8 0 
nm, Sfo tg£fi4 a 8 0 n mgS t ^tl 

05 0>£J£AS i *R 4 rfctfr**, 

[0 0 6 9]^ w<o«fc 5»-LT^a@fk^^fc#^ 
AS i ?$K4#J§?j£$;ft;fc#5* £3:^—1 £\ B ll: 

fccvDSc, ic^ic^^-rr tft<asj§-r^ 0 *l 
ttAs i ^04 w^ft^ffiiiicy- 7 gag/* 

Bl9F~H9Ki:ra«J=^ti-fe^arSi 

15 [0 0 7 0] W±©J:9t-. r<7Dm3HJSM^<tntf, 

tfJx.«5 0cm ! /V- s«±iS^iSiM©nft* 
20 A^<S*S I TFTSr*ai-*Cfc*5"C#S 0 

[0 0 7 1] Bcjc, £©«w©JM*;te«te-ov*-c2Mi 
■fa. Hi SttiO»4lMtWj:i3V>-cfflt'>5»B** 
**-?H3t»H«:*-t-. 013 5 fc % 'co^Jl 

25 t5V- «Pr=-— yv^C, ^*»P>i»ASHS7kMf 

«UE '*JJ:trF»«SLE * Sr*T*-3**flS*C s t 

2 x l O-'To r rSfitOffi^JcJCggilMK^rttf:* 
[0 0 7 2] Z.<D£o\£ffij8.£tLtcmi 3iZ7ji-fmig¥ 

-S i : H«Ult3#»fi]tft*l*:^f9^!>*/N— 1 SrU— 
■fTs— /PttC, rtteAtl, CCDU—f Tc=.— VUSEC, 
F^-C % 5^W^jf>Lr <a -S i : Hi$IBS3fc:W'— !f3t 

L Z1®ftLxWMMMM§} c * * *MftS i «JR4 
40 fl8U*:*» S^Sr^S^tft<, #?.***/n- l fc* 

[0 0 7 3] El 4 HLfcifi© J; 5 {C LT^^^^jS 

* ^ 7 Xt* jJMk Srff 5 r t c i 9 w feiiifc fli $ 2 o 

9X^*jRit^»**^f^EE*ftffl4%JB!l^LfcSSfR* 
50 fi*-f s fcfc'L. ^^X^^SBitro^fttt, 7k^*'x»rti1l 
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100 seem, 112 7 0^ 5 W43,fcV 

bxSBIB*' -ktf^X^SlHb&fTSCfcKiJ: 

^#^n*:jf:£ 2 o nm^&t&s i &ei4 routes 

«rffls£bfcte*«rj5rf. fcfc'U 7 , 7Xv^lk©^ 
tt, TK-^^^^fi 1 0 0 s c c m s MS 2 7 Ot, 
&m^5WfcJ;O:7k^^BE^j0. 5Torr^5, 
[0 0 7 4] Ell 4frt>t>frZ£o\Z^ TfcXtfXE^tf 
. 5 T o r r W±Tjfe^JP*#<4oT» 5 , 

AS i 9MS4 *JC364 bfc^R&tfifW? bXl^-5 - b i>m 

J, krt&v^fc b fc*SWb ten*. r b & 

*>a»5„ ^ixfi, ixEroi oteM&f— n7v±x\zt. 

{o o 7 5] y±toj: 5^, cro!S4SI«S0gicj:ixti, 
u— yr=— ^asc s rt-ca -s i : H?^aS3©jg®i? 

4©asSr?S{^i^ofc**5!K3R^c a ft-ezco&m 

[0 0 7 6] C<O58^©»5 3?JS01J|COV^IttW 

•r*. 01 6ttio»5^wc:ia^T/fj^$*it¥* 

, tt. H^*»bfcKffl#*5Rfc J: 9Mx.li2Xio-' 
To r r^£C>ffi7Jt~*?£t#lS^figlC/£oX^£ 0 ^CD 

flSLfcajftSfABteJOHi 6 «f"2fe**|6]|c8H(i^riB4 

#7*?^-i \tTUM 
ffi±^E*»ti»TV<5o rcou-— /U*3j;t>' 

[0077] ;:©j:$te*ri£HfcBi 6teij*i-«B* 
iroJb#*»bnftfc&Bl=#»3*fctt(S-C. #7*? 



l±|Cfcbfl»Dft^$:ft,7fc0IJ;tf£a -S i : H 

ftm 3 fcS*«W«r^ b-C !f 3fe L «:ffiiM- bXJggfcS 

[0 0 7 8] r<7)^5HiS0iJlcj:oTt>, %4%mmb 
io H«tfc, a -si :H*K3®jjH$&^&ffofc 
£ft£J:!m&*i34H&AS !3IW0&S&flti*K: 
«-3fc**i©#»*S t X-rjp|cJlHfc«:1?$ 
it#-C^5©t, wO£&AS i *n«HB«C£*K«> 

attfeftfMtecsoSrKfjt-*-* r. t a* -eft 

15 [0 0 7 9]&|: > C«>»W«>JS63felfi«JE:oVNTBiW 
Hi 7tt£©IS6|*ttHfcj8^T^3iW£» 

¥*tt*?s&SBtt, *mimc 5 ft<oTum,M& * 

20 ^ S''>al|ffiME ' t«:*^7'7Xvp L ' 

S*5wfc*s-C*5J:5»J:>5:orv^5 0 -torn 

MM SBBWtels^TJB^fcn 1 3 (c#-rv^^^^^ 

«3i»«fcH«-ea>a©T, WOT 

[0 0 8 0] C<0J; p^Sl^snfcia l 7fcSH-WJ»* 

j F*3X, 3!f7^!>i^-liOa-S i : HftJK 3 (il I' 
-IP* L bTl^PMiSr^o JtSgSrUt 

b, r©*sS{kic s rt-e, ±S5HMue ' iJit^^ ^ 

fe*tfc#iBA s i»«4<&y* 

[0 0 8 1] *©»6|5J6ffHcj:tt«, 4 fc TO 
#£AS UWH4©^'!?X-»-*s(ffl:(ij:D**G 

:nfc», 7*9XT**ft:B$K:#j|SAs i » 

45 [0 0 8 2] ^C?^?flC0m7||SlH«fiJ(CO^TUL?q 

mi 8ttrom7HS£^Jlciav>Tfflv>5iS^^ 

!NK«»7-a!i&%Ba. tW^l-oyfel (EC 
R) $r5fi|fflb-C7k^7'7X-vSr5l*$-ar57*9X-r^> 
50 PG&WU COT'^X^^PG^i 



- 9 - 



ttmW- 7-993 2 1 



Wfcjai>TJfi^fcBI l 3 
[0 0 8 3] :©i 5 i'«/&£ftfc[g 1 8 

-Si: H®81 3 L £fl?.&t LtSBHH 

[0 0 8 4] z.n%T%W\c^i\.\^ %4%H&mhm 
*\ 5 fcfcWK i-*t>%» r. 
$ t v^fc ECR Sr?i]ffl LT*!?t#;*roSl)ig£:fToT 

- nt- 1. o x -rj XT**fl2arKVN»*-e?7 5 - 1 a*r 

t5rt lOmTo r r KTO{&JE^T-C<0 

[0085] ^<r>&v\<D&8nnm\^^T%Lw 
7»c^-raEiK*w«E* : P«!5g»a«)*3Bfl2aEc (l jc» ig 

»BS$rJBj*-r 5/cft<OCVDtC, jjs* ES$«KUfcX 

CVDiC, iztd^XtX, Tt&W&ti* r>atfifME 
(wi^/S^-o^,, -^L-r, irocvDic, rtfi 
Ifc&JgSra^&K&gfr ;# * A U JbSBttlSU E 
iilii51;^SrPn»DLT^<0±S|3^UEi j< 5/'>aiiM 

[0 0 8 6] r©±3te»j«3nfciai g^STOR* 

-Si: H»8S 3 K U-1f)fe L SrRP.lt 

*ffofc« % IStrSS i i 4< #5 ^ * a- 1 i* 

t§£S i35IBt4©9*— h^^X-^Tk^kSrtTP, * 

S2a'tSo:i''i<#7^!>x^-l5rCVDSC 
. rti-DS&U CC0CVD2KC, .bgBS&lSUEfc 



#ggs i«tBl4Jbfcy*— I«7'9^cvDibJi:J:9 

eyx.tf s io,§i2 ztem-Zo 

[0 0 8 7] £O$8&Jft0fl£j:*U£« a-Si :HS 

£AS lfflK4 0«iE&ffitl£ttofc&£Cg>£|gAS 

|c, ^?*-^*j|Mbfcfrofc#ISAs ii?04<o^E* 
ntft&ift-ofcSSrQftBAS i*BU±K:s i O t m 
10 1 2SrJgjsa-#-4C:i* J -CS5«)-^ y^X-^^Kig^i 

15 [0 0 8 8J H2 Ottr.©*WOSf59 3IJfe0!l»c±5p^ 
[0 0 8 9] r©«9 5)|lSW!:J:6p7 , -r*/u*ttAS 

20 1 SrfflS-**5. 

[0 0 9 0] 121 2 0 Bl'^-fJ: o In. *7^9i 

^— l±tJlii^037'9X^CVDji6^J:"5 B K— 7*«5 a 
~S i : Hi$lg& <J£AT Ta - S i : H % B91Rj fc^ 
5) 13$rJ&&U ;<Da-SI : H v Bffil3?r7 

25 *h!)yy77>f-j3j;t)!ij/fy^ai), 

10 0 9 1] JfcfC, 0 2 0 ClC^t-f i MW77 
X-^CVDttia'Ja-Si :H»R3&»J*i-So 
30 [0 0 9 2] 0 2 0 D\C7jk-TX Witf 

a -S i : H, B5$Jgl Sfcit^a 
-Si : HHB3 LT*«ftt5. 
[0 0 9 3] g| 2 0 DiC7jk-i-7/7^7 1 5r 

B91 9lcS%i-»flt*«*Jll^«38JSIl«>t'-TT=-/i' 

35 ^C 3 rtiCAiXs rOl^- y"T~— SlsMC 3 rt-c, 02 
^ 0EtC^-f<t5^, Wx.Rf:MrW— ifi^tS U— 
L Sr a — S i : H, ..BSfB| 13j3iya-S i :H 

mm 3 l^fiHW L-C^^H^lr J:«J#«as i»JB(4 

40 ^^^gBt^^^^coSB^tCJS, a -Si : H, 

p'So^y— ^fflJ^i 4*jJ:tj c kh' 1 s^jfK 

45 (iSS3 0 8nra) tKrF^W-L — if^iSU' 
— 2 4 8 n m) ft if*Jfl^5 r. t ^t? * 5. 

[0 0 9 4] ±5e<D«fc ?{CLT|^PH' :i «t'?^^ 
b^S i S?Jig4 &#/*Lfctft. l^-ifT^-^Cj (^(C 
^l/^t. ±&BffifSUESr^7^.^^^— 1 <D±.15\Z&W) 
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fir St^r tld.fc 9 7X^7*9 X-r^fiXU £*Uc* 
[0 0 9 5] 1212 0 Efc^i-tf 7*7^ /n— 1 

fOCVDfC, f^irfiB^S. LT, ^©CVDi 
Cj F*9T-, E12 0 FJJl^-f-j; S i 0 2 J^*» 

b&z v— y mmm i £ y h 7*7 xt c v d&k j; 

[0 0 9 6] itetc, 0 2 o F fc^-ftf? * * i^n— i &• 

^iLX^V?^ b*-yW a, 7bSrJg|*t5. 
[0 0 9 7] 0 2 0 GlC^i-^fy^^aivx— 1© 

^'Lt, (212 OHC/Tti ?t-, -7*— MI*S8, y — 

*«j£9 & it* Kwr^ffim o&Buk-tz. ft*5> r. 

©AHSogHlMxlil0 0nmt?fe5. ELfcKlJ; 

[0 0 9 8] 02 itt±iB©J:5K:LT«{3t3*ufcp*- 
^^Isa^ S i T F TO K W ^jStt-y— MSJ£4$ 

a a B S iTFT©y-KS|J2 0j(m, ^— httfi 1 0 « 

Onm-Cfo"?, KMyfiililV-Cfo5. @2 0H 
*>*»5J:5I-, &ESAS l8M*4©7*?X-r*3lMk»cJ: 

[0099] &_h, ^03BWrose*W^-3V>-c*ffWfc 

[oioo] (?jx.« s 0 i icn%-r;9«[^#»-7-fii&% 

iWlStLTCVDSC^ CVDSCjfeiO-V 

jasttt, r?x-^**ft'5:iro7'9X^toa, #*7 

[0101] 0 1 Jci»%i-»JI»*I»#*-T- 

8$£B(c % T^X^fltefciflcJ:* 7* h£ 



h£#£Bfc*1-5 7:*- h bBSt*a«:i6ADfix 
{cfflv-«feH57* h vs?;* h/^- voflMJa 

Si :H, PiWt*»jfitSCVDt, 

'v-l «r**K:3 fc*<, »&AS i TFT£8! 
10 3Jrt"5ii:t^riB-e*>*. 

[0 10 2] fcjb\ VtfLtXy — o©»3S»::fc«W>ftHS 

5i5lwL-ctJ;V>. 15 jS*£0tJlcj3^-cffl^fc0 1 6 

15 *UsWHc, b 1 ic*-r»«i|ti»flc*^-»st»« 

[0 10 3] *fc, ^O^ttv s i ^JBSy^oS-il^ 

20 si^Awsr ^itftm*m&m*<D®imz. mm-t « d t 

[0 10 4] 

[0 10 5] d^|iSH^(c:j:tutf, mwZffift{ci% 

30 satiiim*. 

-5 c 

35 [El 2] ianr*+J»B!*8J»:*?-JBJSSSBOCVD* 
[03] 0 Ud*i-*«i|ii»#*^«3SSS«© u— !f r 

[E4] z<o&w<D&immmte£z>n?-**;u4i,m& 

40 s i TFT©M»*8fe*RW-*-afc»»WffiHTrfc*. 
[BIS] H4 BJn*i-*{lB{c»«i-5spffiB-Cfc5. 
[El 6] H4DK*iTRWc»^i-5J1EaB0H-C*5. 

[0 8] B4HK*'ftt»K:»*'t-S¥ffiBnr*«. 
45 [09] iOIBWOllSaStlSWfciSn^Y*^*!!* 

S i TFT<DK^ffiSrIftBJi-5fcfe^»faBfa-Cfo5 0 
[010] 0 9H^-f-'J^ffiUc*fi£:i-Sspffi0t?*>5. 
[01 1 ] 09 J ic:*-t-tt<i(c^i-5¥ffi0T-*>-5c 
[012] ^t5w#^ B B D s i »JBtSrJigriE1-«*a:-«rtt 
50 Mi-afctoOtSfffiiSTAS^ 
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m*m-&m*mmmwz^-t&mm-?h a. 

[dl i 4 1 ^<o^BJco^4 5U60iJlcjjv>xHBBll 
AS i ^JS(0BfeW«*J c fct) { 3te^S<07'9X-=r^^t: 

[1218] coo%Hjco^7^}£ei]i::^v>TfflV>e>n5Sf 

[02 0] ^CD^gP^W^9^01J(^iap^Y^V#»g 
AS I TFT<oS!3t*ttS:ttWi"4fc«>©l»ffiB[Tr* 

[132 1] iC5*W<0JB9S5K6W!:J:9»3tS*tfcp^ 



[IS 2 2] V— fjfeQflMtfcJ: 9 a - S i : H&J&cOig 

»S*6Afc*fTofc«te-SX$«r«oTa»fe? , ?X^ 
05 *5Wb«rf?3 £i:i::J:!J#j*3*vfc*l£AS i i$B£w8fr 

C; „ C 2 CVDl 

10 c s u—?Y~—^m 



1 

15 2 a-S i :H« P 

3 a — S I ; H»1BS 
L U— !f* 

4 ^SSifg 
4 a Jtiii^i 

20 5, V— ^fg* 

6 KW^WI 

7 -y- KIMUR 

13 a — S i : H, B 
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